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(54) POWER SOURCE CIRCUIT AND ELECTRONIC APPARATUS 
(57)Abstract: 

PROBLEM TO BE SOLVED: To save electric power by selecting the constants of parts constituting a 
switching power source according to output current and operating this power source with high 
efficiency. 

. SOLUTION: This power source circuit has a means selecting the parts which constitute the 
switching power source and affect conversion efficiency at prescribed values, preparing a plurality of 
thereof and selecting these plural parts. This means selects the coil of the optimum inductance value 
from coils 53a. 53b, 53c according to the output current regarded necessary and further selects the 
capacitors and resistors of the prescribed combination among the capacitors 58a. 58b, 58c and the 
resistors 59a, 59b. 59c at need, thereby setting the frequency of the switching at a prescribed 
frequency. As a result, the stabilized output voltage is formed without the useless consumption of 
the electric power in the most adequate state of the high conversion efficiency and is supplied to the 

■ respective parts, by which the electric power consumption of the battery, etc.. is suppressed and the 
electric power is saved. 
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A. Relevance of the Above- identified Document 

This document has relevance to claims 1 , 13 , 14 . 
and 24 of the present application. 

B . Translation of the Relevant Passages of the Document 

[PROBLEMS TO BE SOLVED BY THE INVENTION] 
[0004] 

Accordingly, it . is an object -of the present 
invention to provide a power supply and an' electrical 
device, capable of ■ operating with high efficiency 
without consuming large power by selecting constants of 
components making up a switching power supply according 
to output currents. . 

[EMBODIMENTS] 
[0020] 

In this manner, the power supply 24 acts on the 
components which are operating according to the state 
of operation key* 22 or externally connected devices, so 
as to convert the battery output of the power pack 4 
into a predetermined voltage level and to adapt to 
different output currents according to control 
information from CPU 14 with optimum conditions and 
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without wasting power. 
[0021] 

Specifically, a required output current varies 
according .to the operating state of the digital camera. 
• For example, the required output current is 800 mA in 
the picture mode with the liquid crystal display 16 and 
backlight 17 operating, whereas the required output 
current is, for example, 60 0 mA in the playback mode 
with the liquid crystal display 16 and backlight 17 
operating. Further, the required output current is, for 
example, 4 00 mA when the playback image is displayed 
not on the liquid crystal display 16 but on an external 
display device. The power supply 24 selects a coil of 
optimum inductance value according to -.these three 
different operating states to carry. out . optimum 
switching operation at high conversion efficiency. This 
suppresses, consumed power . of the battery 41 which 
supplies driving power, thereby extending battery life 
of the digital camera. Note that, the ■ power lines for 
supplying the output currents of the power supply 24 to 
the components are omitted in Fig. 1. 
[0036] 

Fig. 4 shows another example of the power- supply 
24 of the foregoing example. This power supply is 
adapted to set an optimum frequency for the switching 
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operation, in addition to cooperatively selecting a 
coil for reducing power consumption. 
[0037] 

A predetermined terminal for specifying an 
oscillation frequency of the switching control section 
57 i.s connected to collectors of three NPN transistors 
68, 69, and 70, and capacitor 58a and resistance 59a 
are inserted between the emitter of the transistor 68 
and ground. Further, capacitor 58b and resistance 59b 
are inserted between the emitter of transistor 69 and 
ground, and capacitor 58c and resistance 59c are 
inserted between the emitter of transistor 70 and 
ground. The base of the transistor 68 is connected to 
control terminal 65 of the CPU 14 , . and the base of :the 
transistor 69 is connected to control terminal 66 of 
the CPU 14, and the .base of. the .transistor 70 is- 
connected to control terminal 67 of the CPU 14. Note 
that, the capacitance of the capacitor 58a is set to 
predetermined value CI, and the capacitance of the coil 
58b is set to predetermined value C2 , and the 
capacitance of the coil 58c is set to predetermined 
value C3 . Further, resistance 59a is set to 
predetermined value Rl, and resistance 59b is * set to 
predetermined value R2 , and resistance 59c is set to 
predetermined value R3 . 



fi 
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[0038] 

Thus, one of the coils 54a, 54b, and 54c as 
selected by the CPU 14; switching transistor 55; 
rectifying diode 56; switching control section 57; and 
capacitor 60 make up a so-called DC/DC converter. Here, 
the switching control ■ section 57 operates at the 
oscillation frequency which is specified by one of the 
pairs of the capacitors 58a, 58b, and 58c and 
resistances 59a, 59b, and 59c, and the resistance 
involved in the selection of the coil. Further, the 
switching control section 57 supplies the PWM output of 
a predetermined frequency to the base of the switching 
transistor 55 while monitoring the voltage of the 
output terminal 61,. so as to control an ON/OFF ratio of 
the transistor 55, thereby maintaining the. output 
voltage constant even when the - output current is 
varied.' *■ • ' . 

[0041] 

As described, the power supply 24 selects a coil 
of optimum inductance value according to three 
different- states of output current, and sets an optimum 
oscillation frequency to generate a stable output 
voltage in a switching state at high conversion 
efficiency without wasting power. This output is 
supplied to the components via power lines. 
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. [0047] 

As described, the power supply 24 selects a coil 
of optimum inductance value according to three 
different states of output current, and sets an 
arbitrary optimum oscillation frequency, independently 
from the selection of a coil, to generate a stable 
output voltage in a switching state at high conversion 
efficiency without wasting power. This output is 
supplied to the components via power lines. 



'4 
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)f^£ix, h7>v?^^6 9W'<-7^CPU 1 A<DU 
^5g^6 6d»fic£iX, h7^y^^ 7 0 C0-<— *asc 
PU 1 4tDftjfflJS^6 7icSjK$nT^5 0 4 
8 a C0Sft;&sgf£<7)ffic 1 dil££*L, 
= ^/i^5 8 b^S*d5@f^(DfflC 2dil££tl, 
5 8 c c0SS^@f^(DfiiC 3 da£$iXTV>5 0 
feM5 9 a ;W3f^HlR 1 dil££ix, «#[5 9 \ 

b ^gfScofiR 2 daSStU S£a5 9 cjW5f££>ffiR 1 



(6) 

1 

I [0 0 3 8 ] ffioT, CPU1 4dJ:!>aS?S;tx5="f 

'^54a, 5 4 b, 5 4 c GDt, SOa-Y/Ui,, 

^^7f>^Oh7>y7^55^ ftflUBa)^ 
— K56i, y^>^»JWSB5 7 t, .=i^>-^6 

; 0 id± 5BfBlDC/DC=iw<-^^«figSix4 0 * 
ixi#d, *>f y*?>?fammo 7ii, ^^;koiri: 
liLt^yfyf 5 8 a, 5 8 b, 5 8 c *J J: t«£St 
5 9 a, 5 9 b, 5 9 c (7)1 >-f jxri»<7)— l&On >"r>"^ 
"j ifitti«wJ:9aftSix5»fi»««T*ibf^L, di^J* 

/f- 6 1 comj££i£& Ufcj&sfe, ^^yfy/^h^^ 

U h 7 ? 5 5 <0 1 y/^7fflHtti «»f 5 C 



[0 0 3 9] 0 5 ii, ±3£ L7t» 2 ^m»HIK^Slft3a 

W/u5 4a da^LlCt/Tt) 5ra^5t*C, > 
r>t5 8a (HfC 1 i:t^t) *$<fcO<«Si5 9 a 

(U+R l dT^-f) d£ 9«£$ix5J5iBSdJ: «9 ^ 
>f y?->^»lf££i*fc»<£dfA, m^diti'm^^ 0 0mA 
W-jEJw*5V^-c$lfta*3& s *S5i?i5o *fc, iSlOTt 
i9i: = ^^54b (IfL2i:t/Tt) Srit^^ 
d, ^yr>f 5 8 b (m^C 2izx^-t) iaXXft&ffi 
59b (i*R2 dT dJ: 9«^.$ixSJaiK»{c 

5i:^tJ:p!:n^/u5 4 c (H^l 3fCT^-f) S:^ 
^5i^iC, ^>^'>-^5 8 c (S^C 3 {:t/Tt) io 
J: I^SetS -9 c ([^R3d-C7F1-) tci0^^n5 

. *«Sfc8 0 0mA^iSJC*3l^r$»a*^*Ki45. 
[0 0 4 0] got, ftR^e-KiSix, *i # wHIK^ 
ft^*tffii SixT09x.tf, 8 0 OnA^^Bi-fsW^lc 

(i v CPU 1 4<73»JfflI5S-f-6 7<?D^dS/N^ U^tyUilRS 
Six. 08 5 3 c JoctOta^/uS 4 c S^tfc 

*flEK.^fiESlx5ift;c, 3>f>f SScJsi^S 
tt59c i:i ^^S^ix^^iSaicJ: 9 *>f yfy/a 
ff^<e$ns.'*fc, S^^e- KtttBiSiiT«x.tf, 
6 0 0mA«r^Sii-5»^d(i, 

6 6<D*.tfs^ U^/McR^Six, ^^*y^[Hlgg5 3b 
iBit^s-r^S 4 b Sr^LfcmSEK^fiKSixS i* 
d, =>^>f"5 8 b*sj:t5tta5 9 bdiOJRSSix 
5«iK»«cJ:9.^^y^>^B^ttSns 0 5 fed, 
. ^eoftaco^e— Kttffii $*XTW^«, 4 0 OnASr^Mi 
i"5»^d-tt, C PU 1 4co$iJi5S J f 6 5^^.^/n^ u 
^/^dR^Six, ry^EHS 3 a fcJ:t/=>OU5 4 
a Sr^Lfc«aLSS^?gj5i£$nSi#d, 3>r'>f5 8 
a io X IfK 5 9 a IZ£ *) «SSix5ffljfiftd «t ^ ^ 
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.j*±^mmii*fc z > 

r [0 04 1 ] ~<n&o\z3^<n)£tinM<nfcm\zfctx^\ 
[0 0 4 3 ] y^V^WJ»aJ5 70*fiffljKft^a 

8, 6 9, 7 OtD^ls? ?<ozti<eti&mm£ti* h y 

>i?x?6 8^x; y $ igJfiBBlcziv^v^S 8 a <t 
»St5 9 a t^»A$rLTt'^ e Sfc. hy;/^;*^ 
y9b&mmiZ=L>7-'yV5 8 b <t«J5fc5 9 b 
<ta s #AcFiV h7^'^^ 7 OcOoi^ y ^ <u g±gp H TJc 
a^r^-frS 8 c tffitfCS 9 c ir^l¥A£rLT^S 0 h 
7>v***'6 SO^—X&C PU 1 4^»J»3S-T-7 1 (C 
SM^iXs h7^y^^ 6 1 4 (DM 

WS^ 7 2llgM$iX. h7>v^^ 7 0 cO-<— 
PU 1 4C0»Jffl«^7 3«C»tt$4xrv^5o *ib\ => 
T>t5 8 a OS*^SfS<^4ffC 1 «C51^$ix % £7t, 

s^/us 8 b^^fi^^f^ftc 2«ca^sn,-=>ryu 

5 s c <D&M&mfev>m.c 3{zmmgtiT\,^ 0 

b^gfr£(OfflR2iwa^$iX, ISStS 9 criSgf^ffiR 

[0044] got, cpui 4JCJ; ^^)iiK£i^£=^ 
/^54a, 5 4 b, 5 4 cO^ftl^ 4 DO^-f/t'i, 

-K5 6<k, *4 yf-^^UmUo 7t % a>^>^6 . 

fiSfifflCfcE^av^V-tf-S 8 a , 5 8 b, 5 8c*5± 
IflfiSt 59a, 5 9 b, 5 9 c GOV *-?ixt>*<n—gL(0 = > 

z i -cffi*a:aE^5Eft it fcffi^flffi^ saE^«»-r 

[0 0 4 5] H7(i, ±iELfc|g3(7)fl:asis]!l(OX»58!i 
^-ffi^-lDTt#tt£r^1- 0 El7,'ci3lt5»fjijdS£i&a* 

-f/u5 4a na* l i izxmi-) im^^Zt&lZ* = > 

r-'>^-5 8 a (HlfC l iCT^t) JoJitfffijTiS 9 a 



(7) 

(BtRilzt/Tt) «-«t 9a*$ixS«jE»[cj:o^ 

^y^^^ftffS-erfc^friCfi, K/rffi/3«at4 0 OmA 

«fc 5 (C=r-r/U5 4 a (Bl>fL 1 ICT^I") Sr/Bl^SJ:* 

59b (h^r2(cttf-i-) izxv&mztizm&mz 

7iC^1-J: 9(C3^/u 5 4 b (m^L 2iCT^-T) Srffl 
£tfffi£rC5 9c (HtR3!;t^f) I- J: 9 *«Six-5 

[0 0 4 6]loT, S^-Ki:^, %3t*<n\a}&tf 

thftftUt 8 o 0mA&ig:.s>-t-3»^w 

(i, C P U 1 4 ^fflffliB^- 66t *J»aB^ 7 3 <t ^Vn^ 

4 b Sr^l7tl^^?fMeri^ > - >-r 5 

8 ciocfctflgfits 9 c ^ J: 9^£*n<5Jli£-&icJ; 9 ^ 

tlTOT*.**, 6 0 OmA^^^^-t-o^iC^, CPUI 
4<n»JW3»^-6 5 tSJffliaa^ 7 2 t^-Y 
£ft x yfBB 5 3 a fcctVa-^^S 4 a Lfc 

V>ti£&&J&l3i£tiZ>bmz' % ^T^-frs 8 b:fcj;tflg 
#E5 9 b {CJ: Vm.j££ft,Z>m&$k ! t Z£ y^>^m 

itf, 4 0 0 mASr^S t'-f-S^ J CPU-14£0»J 
^5^^ 6 5 Lffl'Mi&s* 7 1 £&s<^( ^^</Hw»^$ti. 

-y^-lHlBS 3.3*5^1/3^^5 4 a ^^L7tm^ 
^filc$tL5i:*{w, ^>^>-y-5 8 a&Xtft&mo 9 

£jxZ> 0 ' 

[0 0 4 7] Z<n£ilZ3^<Dmfimffi<OVtmiZfcCT 

««niB2 4tc*5^Ttt, *a*-r>^^^>^fflco= 

[0 0 4 8] ±adSUfc-3t»JBffiOBlW(c*5^-ci 

ma^EHiss i 4<Dth£im : <fctf3&m$:t ^m^^m\z 

»!-JC.i:fc^T*3^/u^atR^SioJ:^*SilK»^a 
[0 0 4 9 ] £tz, DC/DC3y/<-^^^ Lt 

mcny^Tj-— h'tommr^mz x y&i±m* res*?* 
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(8) 



[0 0 5 0] 

[El l 1 ^co*W^Vv ? ^/u^;^5iwigffl$jT / fc--|| 

,0) e^fi|/& & ^t-fEJK T- *> 5 . 
[HI 3] w<0*W(0--||liS?KJB{cio{t5«aR[5]KO»i 



[0 4] z<Dmw<n-mMBmiz&tfzmm®&<nm2 

lis] w<^*Wo-***|8lcfcJti«Kig»^JB2 

ime] z<d$£woo— ni&mm^tert zmw?Mm<nm 3 
i • • • 3 • • • *mbk»»e#, 4 • • • maR'< 

14- • - CPU, 24- • • mWM%&. 53 

a, 53b, 53c - • - ^4 y 711118, 5 4a, 54 

b , 54c ■ - 3>f/i//55v '7>f y^>^M<0 
h7>i/x* s 56 • • • BALE O 2V;*-— K, 57 ' 

• • s/^>^#J»a5, 5 8; 58a, 58b, 58 

c ■ • • %mm& i &59L&m<7)=i^T>-y-. 59, 59. 

a, 5 9b, 59c ■ • • *fi«iKSK»f <D«8t 



[01] 
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(11) 



[136] 




[137] 

90 | — 




70 



60 



O 400 500 600 800 1 0OO 

ffl2l£3l(mA) 



t$G320O0-89356(P2000-89356A)' 



(12) 



(51) Int. CI. 7 »9J£* FI f-73-h'(#%) 

H0 4N 5/765 - H0 4N 5/781 5 10M 

5/781 

F^-i^(t#) 2H002 BC03 BC09 HA06 HA 19 JA07 
ZA03 
2H054 AA01 BB11 
2H100 DD11 DD15 

5C022 AA13 AB40 AB67 AC69 AC73 
5G003 BA01 CA01 CC02 DA02 DA16 
GB03. GC05 



